###### Strengths and limitations of this study

-   A prospective series of patients at two breast cancer units in Sweden. Few exclusion criteria and the short time period for inclusion leave little room for changes in clinical practice. The use of a validated question for assessment of physical activity is another strength.

-   In observational studies such as this, associations are found and discussed. However, as with other observational studies, it is not possible to determine the exact cause and effect. There might be other important factors, left out from the analyses, that would otherwise have an effect on its result. Another weakness is that we do not have access to information regarding the tumour stage, which may be of importance for mental and physical recovery as well as hospital stay and time of sick leave.

Introduction {#s1}
============

The level of physical activity (PA) is associated with the development and prognosis of several chronic diseases. Physical inactivity is considered to be the fourth most important risk factor for overall death by the WHO,[@R1] not least due to its effect on cardiovascular disease and its strong association with different forms of cancer, including colorectal and breast cancer.[@R2] [@R3] Therefore, in the pursuit of increased health, increased PA in the population is of great importance.

Increased PA after breast cancer diagnosis has been associated with decreased breast cancer-specific and overall mortality.[@R4] [@R5] The length of postoperative recovery is of immense importance both for the patient\'s well-being and for the costs of society. In recent years, several attempts have been made to enhance recovery after surgical treatment. One well-known programme, dealing with recovery after colorectal surgery,[@R6] includes early mobilisation as well as early nutrition and has been shown to reduce the length of hospital stay by 2.5 days and to significantly lower the rate of postoperative complications.[@R7] Often measured in terms of hospital stay and sick leave, patients' own assessment of postoperative recovery may be added to widen the understanding of postoperative recovery. The lifestyle of a patient has been shown to have an impact on enhanced recovery. For example, smoking and alcohol abuse are known to reduce the speed of recovery. Postoperative PA, however, increases well-being during cancer treatment[@R8] [@R9] and may have a potential role to enhance recovery. In patients undergoing treatment for breast cancer, increased PA has been reported to reduce fatigue, and to increase quality of life (QoL) and cardiorespiratory fitness.[@R10] Enhancing an individual\'s functional capacity before surgery, that is, prehabilitation, has been reported to be beneficial in other areas of surgery such as colorectal cancer[@R15] and thoracic surgery.[@R16]

However, little is known about the role of preoperative PA for the immediate postoperative recovery after breast cancer surgery. Thus, the aim of the present study is to assess the association of preoperative PA with postoperative recovery. The primary outcome measure is length of hospital stay. Secondary outcome measures are length of sick leave, and self-assessed mental and physical recovery at 3 and 6 weeks after surgery, in patients operated because of breast cancer.

Patients and method {#s1a}
-------------------

Patients scheduled to undergo breast cancer surgery, between February and November 2013, at two participating hospitals in the Western Region of Sweden, were asked to answer questionnaires before the operation as well as at 3 and 6 weeks after the operation. The exclusion criteria in the cohort study were no signed informed consent as well as the inability to understand written and spoken information. [Figure 1](#BMJOPEN2015007997F1){ref-type="fig"} presents the flow of patients in the study. In total 257 patients were asked to participate in the study; 37 were excluded due to exclusion criteria and 220 patients continued to answer the first questionnaire. The questionnaires were designed by an expert panel consisting of surgeons, cardiologists with a special interest in PA, statisticians and nurses specialised in surgery, using well-validated methods.[@R17] Thereafter, the questionnaire was validated face to face by patients undergoing breast cancer surgery using validation methods described previously.[@R17] [@R18]

![Flow chart of patients eligible for the study.](bmjopen2015007997f01){#BMJOPEN2015007997F1}

### Preoperative information {#s1a1}

Information concerning possible factors that may affect postoperative rehabilitation was retrieved from the preoperative questionnaire, including age, body mass index (BMI), marital status, comorbidity (hypertension, diabetes, hyperlipidaemia), depression, preoperative pain, general QoL, as well as smoking (yes/no) and alcohol habits. Moderate/heavy consumption for alcohol was set at 1 unit at least once per week during the last month. QoL was measured using the validated instrument EQ5D visual analogue scale (0--100),[@R13] [@R19] and general QoL, physical health and mental well-being were assessed in an ordinal seven-point Likert-type response format.[@R20] The patients indicated one of seven numbers on a line anchored by, for example, 'no mental well-being' and 'the best possible mental well-being'. The answers 0--6 were dichotomised into 0--2 and 3--6. Depression was evaluated with one single question with the answer options 'yes', 'no' and 'I don\'t know'. This question has previously been found to correlate well with established depression scales.[@R21]

### Physical activity {#s1a2}

PA was assessed using the self-reported four-level Saltin-Grimby Physical Activity Level Scale (SGPALS),[@R22] where patients answered the following question referring to the past week: 'How much do you move and exert yourself physically during leisure time? If your activity varies greatly try to estimate an average'. The answering categories were: Physically inactive: Being almost completely inactive, reading, watching television, watching movies, using computers or doing other sedentary activities during leisure time.Some light PA: Being physically active for at least 4 h/week, for example, riding a bicycle or walking to work, walking with the family, gardening, fishing, table tennis, bowling, etc.Regular PA and training: Spending time on heavy gardening, running, swimming, playing tennis, badminton, callisthenics and similar activities for at least 2--3 h/week.Regular hard physical training for competition sports: Spending time in running, orienteering, skiing, swimming, soccer, European handball, etc several times per week.

In our cohort, only one patient considered her activity to be regular, hard physical training, and therefore groups 3 and 4 were merged into one in the analyses below, as has been described previously.[@R23] SGPALS has been shown to have a high validity and reliability, being associated to cardiovascular risk factors,[@R24] [@R25] morbidity as well as mortality.[@R23] [@R26]

### Perioperative information {#s1a3}

Information regarding type of operation, associated surgery and metastasis in axillary lymph node or elsewhere was retrieved from hospital administration systems using surgical codes and International Classification of Diseases (ICD) 10 diagnoses. Surgery was divided into partial mastectomy versus mastectomy and associated surgery into axillary lymph node dissection versus sentinel lymph node biopsy/no axillary surgery. ICD diagnosis C773 was used to identify patients with disseminated disease.

### Postoperative recovery {#s1a4}

Three and 6 weeks after the operation, a secondary questionnaire regarding postoperative rehabilitation was sent to the patients after a preceding phone call by a research nurse. Postoperative recovery was measured as hospital stay (days), length of sick leave (weeks) and the degree of postoperative physical and mental recovery.

*Length of sick leave* was measured in weeks, derived from the information given by the patient in the questionnaire. In the analyses, a cut-off was set after 3 weeks of sick leave, according to guidelines from the National Board of Health and Welfare[@R27] outlined for patients operated by sector resection.

*Length of hospital stay* was retrieved using the hospital record and calculated in days, from the day of operation until the day the patient left the hospital.

*Postoperative physical and mental recovery* was self-assessed using the following question: 'To what extent do you feel physically/mentally fully recovered?' Answering categories were: Not at all;I feel recovered up to 25%;I feel recovered up to 50%;I feel recovered up to 75%;I feel completely recovered.

The answers were dichotomised into highly recovered (75--100%) and incomplete recovery (0--50%) for physical and mental recovery, respectively. For the outcome analyses, the relative chance of being highly recovered was calculated at 3 weeks.

### Statistical analysis {#s1a5}

All data were collected in a database and statistical analysis was performed using SAS V.9.3 software (SAS Institute). Patient characteristics were summarised descriptively. To assess the objective of the study, a Poisson regression model with a robust error variance and with PA as a fixed effect was used.[@R28] Variables deemed to influence postoperative recovery were prespecified as age, type of surgery, smoking status, alcohol consumption and marital status. These variables were adjusted for in the model by including them as additional factors in a multivariable model. Results were reported as relative risk, 95% CIs and p values from Wald tests. No correction for multiple testing was made and results should therefore be regarded as an interesting finding rather than as conclusive evidence. Loss to follow-up was addressed with a dropout analysis, aiming at finding the difference in baseline characteristics between participants who continued in the study and those lost to follow-up.

Permission to conduct the study was obtained from the Regional Ethics Board in Gothenburg, 2012-04-05 with DNR 180-12. The protocol was registered at clinicaltrials.gov 2013-12-12, with Clinicaltrials.gov identifier NCT01707121.

Results {#s2}
=======

In total, 220 patients, 219 women and 1 man, were included in the study and answered the first preoperative questionnaire. Eighty-five per cent (188 patients) answered the second questionnaire after 3 weeks and 82% (180 patients) answered all three questionnaires. Baseline patient and operative characteristics are seen in [table 1](#BMJOPEN2015007997TB1){ref-type="table"}. Output characteristics versus level of PA are to be found in online [supplementary material](http://bmjopen.bmj.com/lookup/suppl/doi:10.1136/bmjopen-2015-007997/-/DC1).

###### 

Characteristics of patients versus preoperative level of physical activity

                                          Level of physical activity\*                                             
  --------------------------------------- ------------------------------ ------------- ------------- ------------- -------------
  Patients, % (N)                         14 (31)                        61 (135)      20 (43)       5 (11)        100 (220)
  Age, mean, years (SD)                   61.8 (14.7)                    61.0 (11.2)   56.8 (11.4)   66.1 (14.7)   60.5 (11.9)
  Social status, % (n)                                                                                             
   Married/cohabiting                     65 (20)                        71 (96)       72 (31)       82 (9)        71 (156)
  BMI, mean (SD), % (n)                   28.4 (5.4)                     25.9 (4.5)    24.7 (3.6)    29.9 (5.9)    26.2 (4.7)
   Obesity (\>30)                         32 (10)                        16 (21)       16 (7)        27 (3)        19 (41)
  Comorbidity,† % (n)                                                                                              
   Yes                                    45 (14)                        30 (41)       19 (8)        64 (7)        32 (70)
  Smoking, % (n)                                                                                                   
   Yes                                    16 (5)                         6 (8)         12 (5)                      8 (18)
  Alcohol intake, % (n)                                                                                            
   Moderate/heavy consumption‡            39 (12)                        44 (59)       56 (24)       64 (7)        46 (102)
  Preoperative pain, % (n)                                                                                         
   Intermediate/severe                    62 (19)                        50 (68)       37 (16)       45 (5)        49 (107)
  Anxiety, % (n)                                                                                                   
   Intermediate/severe                    52 (16)                        49 (66)       51 (22)       27 (3)        49 (107)
  Method of operation, % (n)                                                                                       
   Mastectomy                             29 (9)                         32 (43)       12 (5)        45 (5)        28 (62)
   Sector                                 58 (18)                        61 (83)       84 (36)       55 (6)        65 (143)
  Associated surgery, % (n)                                                                                        
   Sentinel node/no axillary operation    77 (24)                        80 (108)      72 (31)       73 (8)        80 (171)
   Axillary lymph node dissection         23 (7)                         19 (26)       28 (12)       27 (3)        20 (48)
  Disseminated disease, % (n)                                                                                      
   No diagnosis of disseminated disease   84 (26)                        80 (108)      74 (32)       82 (9)        80 (175)
   Disseminated disease (ICD-10-C773)     16 (5)                         19 (26)       26 (11)       18 (2)        20 (44)
  Quality of life,§ % (n)                                                                                          
   0--2                                   23 (7)                         13 (18)       12 (5)        18 (2)        15 (32)
   3--6                                   77 (24)                        87 (117)      88 (38)       82 (9)        85 (188)
  Mental well-being,§ % (n)                                                                                        
   0--2                                   35 (11)                        8 (11)        12 (5)        27 (3)        14 (30)
   3--6                                   65 (20)                        92 (124)      88 (38)       73 (8)        86 (190)
  Physical health,§ % (n)                                                                                          
   0--2                                   16 (5)                         18 (25)       28 (12)       18 (2)        20 (44)
   3--6                                   84 (26)                        81 (109)      72 (31)       82 (9)        80 (175)
  EQ5D, VAS, mean (SD)                    61.2 (19.8)                    74.9 (17.2)   75.8 (21.3)   40            73.0 (19.1)
  Hospital stay                                                                                                    
   0--1 day                               71 (22)                        85 (115)      93 (40)       82 (9)        85 (186)
   2 days or more                         13 (4)                         9 (12)        2 (1)         18 (2)        9 (19)

\*Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and training and (4) regular hard physical training for competition sports.

†Comorbidity includes diabetes, hyperlipidaemia and hypertension.

‡Moderate/heavy consumption equals more than 1 unit/week.

§Assessed as 0--6, where 0 equals worst possible and six best possible.

BMI, body mass index; ICD, International Classification of Diseases; VAS, visual analogue scale.

Fourteen per cent (31/220) of the patients assessed themselves as physically inactive at baseline and 61% (135/220) as exerting some light PA. One-fifth (43/220) rated themselves as more active (level 3+4), while 5% (11/220) did not answer the question. Inactive patients at baseline had a significantly higher BMI, a higher proportion of comorbidities, a lower QoL, as well as a lower mental well-being. In the dropout analysis, no difference in baseline characteristics, as outlined in [table 1](#BMJOPEN2015007997TB1){ref-type="table"}, was seen between patients who continued in the study and those who dropped out before week 3 (n=40).

Hospital stay and length of sick leave {#s2a}
--------------------------------------

The relative chance of having a hospital stay for \<2 days is listed in [table 2](#BMJOPEN2015007997TB2){ref-type="table"} as relative risk (RR). The majority of patients, 91% (186/205), stayed 0--1 day at the hospital while 19 patients stayed beyond the first day. Four patients, all operated with mastectomy, were in need of a reoperation due to bleeding. They had a longer hospital stay of 4, 5, 5 and 9 days, respectively. Patients subjected to a more extensive surgery such as mastectomy and axillary lymph node dissection had a higher risk for a long hospital stay compared to patients who underwent partial mastectomy, RR for a short hospital stay 0.88 (0.78 to 1.0) and sentinel lymph node dissection, RR for a short hospital stay 0.82 (0.70 to 0.96). Smokers and participants with a moderate/higher alcohol consumption had a shorter hospital stay compared to non-smokers and patients with a low alcohol consumption, RR 1.08 (1.00 to 1.16) and 1.10 (1.01 to 1.19).

###### 

Relative chance of having a hospital stay ≤1 day

                                               Univariate              Multivariate                           
  -------------------------------------- ----- ----------------------- -------------- ----------------------- -------
  Marital status                                                                                              
   Married/cohabiting                    136   Ref                                    Ref                     
   Living alone                          43    1.01 (0.90 to 1.12)     0.924          0.97 (0.88 to 1.08)     0.596
   Living apart                          13    0.91 (0.87 to 0.96)     0.001          0.94 (0.86 to 1.02)     0.120
  Smoking                                                                                                     
   No                                    173   Ref                                    Ref                     
   Yes                                   18    1.10 (1.05 to 1.16)     0.001          1.08 (1.00 to 1.16)     0.043
  Method of surgery                                                                                           
   Partial mastectomy                    135   Ref                                    Ref                     
   Mastectomy                            57    0.80 (0.69 to 0.92)     0.002          0.88 (0.78 to 1.00)     0.037
  Associated surgery                                                                                          
   Sentinel node/no axillary operation   149   Ref                                    Ref                     
   Axillary lymph node dissection        45    0.78 (0.67 to 0.93)     0.004          0.82 (0.70 to 0.96)     0.013
  Age                                    190   −0.00 (−0.01 to 0.00)   0.732          −0.00 (−0.00 to 0.00)   0.933
  Alcohol intake                                                                                              
   Modest                                104   Ref                                    Ref                     
   Moderate/heavy\*                      88    1.12 (1.02 to 1.22)     0.012          1.10 (1.01 to 1.19)     0.026
  Saltin-Grimby Activity Level Scale†                                                                         
   1                                     26    Ref                                                            
   2                                     127   1.07 (0.90 to 1.27)     0.443          1.09 (0.93 to 1.29)     0.315
   3+4                                   41    1.15 (0.97 to 1.37)     0.103          1.13 (0.98 to 1.32)     0.051

\*Moderate/heavy consumption equals more than 1 unit/week.

†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and training and (4) regular hard physical training for competition sports.

RR, relative risk.

Fifty-two patients (43%), aged 66 years or less, were on sick leave for more than 3 weeks. The preoperative level of PA did not have any significant association with time of sick leave, and nor did any of the other lifestyle factors included in the multivariate analysis shown in [table 3](#BMJOPEN2015007997TB3){ref-type="table"}.

###### 

Relative chance of sick leave shorter than 3 weeks

                                         Number of patients included   Univariate              Multivariate                           
  -------------------------------------- ----------------------------- ----------------------- -------------- ----------------------- -------
  Marital status                                                                                                                      
   Married/cohabiting                    75                            Ref                                    Ref                     
   Living alone                          16                            1.16 (0.64 to 2.11)     0.631          1.29 (0.69 to 2.42)     0.423
   Living apart                          9                             0.91 (0.49 to 1.70)     0.773          0.79 (0.42 to 1.47)     0.454
  Smoking                                                                                                                             
   No                                    94                            Ref                                    Ref                     
   Yes                                   5                             0.83 (0.40 to 1.75)     0.592          1.37 (0.68 to 2.75)     0.374
  Method of surgery                                                                                                                   
   Partial mastectomy                    71                            Ref                                    Ref                     
   Mastectomy                            26                            1.61 (0.94 to 2.74)     0.082          1.42 (0.78 to 2.60)     0.254
  Associated surgery                                                                                                                  
   Sentinel node/no axillary operation   79                            Ref                                    Ref                     
   Axillary lymph node dissection        21                            0.50 (0.25 to 0.99)     0.046          0.52 (0.265 to 1.02)    0.058
  Age                                    98                            0.00 (--0.02 to 0.03)   0.723          0.00 (--0.02 to 0.02)   0.913
  Alcohol intake                                                                                                                      
   Modest                                51                            Ref                                    Ref                     
   Moderate/heavy\*                      49                            0.89 (0.60 to 1.32      0.550          0.78 (0.50 to 1.22)     0.275
  Saltin-Grimby Activity Level Scale†                                                                                                 
   1                                     10                            Ref                                    Ref                     
   2                                     64                            0.94 (0.48 to 1.84)     0.851          1.10 (1.56 to 2.17)     0.783
   3+4                                   26                            1.15 (0.57 to 2.32)     0.689          1.42 (0.71 to 2.84)     0.320

\*Moderate/heavy consumption equals more than 1 unit/week.

†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and training and (4) regular hard physical training for competition sports.

RR, relative risk.

Self-assessed physical and mental recovery {#s2b}
------------------------------------------

The relative chances of feeling physically or mentally recovered, at 3 weeks postoperatively, are listed in [tables 4](#BMJOPEN2015007997TB4){ref-type="table"} and [5](#BMJOPEN2015007997TB5){ref-type="table"} as relative risk. Patients who assessed their preoperative PA to be higher; that is, grade 3 or 4, had an 85% increased chance of feeling physically recovered at 3 weeks after the operation, RR 1.85 (1.20 to 2.85). The association was not sustained after 6 weeks, 1.17 (0.92 to 1.49). Patients operated with an axillary lymph node dissection had a smaller chance of feeling physically recovered at 3 weeks than patients undergoing sentinel lymph node biopsy or none at all, 0.74 (0.57 to 0.97).

###### 

Relative chance of feeling physically recovered 3 weeks after the operation

                                         Number of patients included   Univariate                Multivariate                             
  -------------------------------------- ----------------------------- ------------------------- -------------- ------------------------- -------
  Marital status                                                                                                                          
   Married/cohabiting                    122                           Ref                                      Ref                       
   Living alone                          35                            0.90 (0.77 to 1.10)       0.365          0.93 (0.79 to 1.11)       0.424
   Living apart                          13                            1.01 (0.74 to 1.40)       0.950          0.95 (0.72 to 1.24)       0.683
  Smoking                                                                                                                                 
   No                                    153                           Ref                                      Ref                       
   Yes                                   15                            1.00 (0.76 to 1.30)       0.971          1.10 (0.88 to 1.37)       0.392
  Method of surgery                                                                                                                       
   Partial mastectomy                    113                           Ref                                      Ref                       
   Mastectomy                            50                            0.77 (0.62 to 0.95)       0.015          0.92 (0.75 to 1.13)       0.434
  Associated surgery                                                                                                                      
   Sentinel node/no axillary operation   129                           Ref                                      Ref                       
   Axillary lymph node dissection        41                            0.73 (0.58 to 0.93)       0.010          0.74 (0.57 to 0.97)       0.027
  Age                                    167                           --0.00 (--0.00 to 0.00)   0.390          --0.00 (--0.01 to 0.00)   0.582
  Alcohol intake                                                                                                                          
   Modest                                92                            Ref                                      Ref                       
   Moderate/heavy\*                      77                            0.96 (0.82 to 1.11)       0.565          0.90 (0.76 to 1.06)       0.196
  Saltin-Grimby Activity Level Scale†                                                                                                     
   1                                     22                            Ref                                      Ref                       
   2                                     114                           1.35 (0.94 to 1.94)       0.101          1.49 (0.96 to 2.30)       0.074
   3+4                                   35                            1.60 (1.12 to 2.28)       0.010          1.85 (1.20 to 2.85)       0.006

\*Moderate/ heavy consumption equals more than 1 unit/week.

†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and training and (4) regular hard physical training for competition sports.

RR, relative risk.

###### 

Relative chance of feeling mentally recovered 3 weeks after the operation

                                         Number of patients included   Univariate              Multivariate                           
  -------------------------------------- ----------------------------- ----------------------- -------------- ----------------------- -------
  Marital status                                                                                                                      
   Married/cohabiting                    122                           Ref                                    Ref                     
   Living alone                          33                            0.85 (0.71 to 1.02)     0.080          0.84 ( 0.68 to 1.04)    0.121
   Living apart                          13                            0.85 (0.66 to 1.10)     0.223          0.77 (0.61 to 0.97)     0.028
  Smoking                                                                                                                             
   No                                    152                           Ref                                    Ref                     
   Yes                                   15                            0.78 (0.51 to 1.19)     0.248          0.81 (0.54 to 1.23)     0.323
  Method of surgery                                                                                                                   
   Partial mastectomy                    113                           Ref                                    Ref                     
   Mastectomy                            48                            1.00 (0.82 to 1.21)     0.976          1.10 (0.89 to 1.35)     0.389
  Associated surgery                                                                                                                  
   Sentinel node/no axillary operation   128                           Ref                                    Ref                     
   Axillary lymph node dissection        40                            0.9 0 (0.72 to 1.12)    0.345          0.83 (0.64 to 1.09)     0.178
  Age                                    165                           0.00 (--0.01 to 0.01)   0.710          0.00 (--0.01 to 0.01)   0.671
  Alcohol intake                                                                                                                      
   Modest                                91                            Ref                                    Ref                     
   Moderate/heavy\*                      76                            1.02 (0.86 to 1.20)     0.848          1.01 (0.83 to 1.23)     0.918
  Saltin-Grimby Activity Level Scale†                                                                                                 
   1                                     22                            Ref                                    Ref                     
   2                                     113                           1.21 (0.87 to 1.69)     0.260          1.23 (0.82 to 1.83)     0.314
   3+4                                   34                            1.25 (0.87 to 1.78)     0.227          1.38 (0.90 to 2.13)     0.144

\*Moderate/heavy consumption equals more than 1 unit/week.

†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and training and (4) regular hard physical training for competition sports.

The level of PA did not matter significantly for mental recovery, whereas marital status did, as shown in [table 5](#BMJOPEN2015007997TB5){ref-type="table"}. Participants in a relationship but living alone had a decreased chance of feeling mentally recovered compared to participants who were married or cohabiting, RR 0.77 (0.61 to 0.97). The effect was sustained after 6 weeks, 0.80 (0.68 to 0.95).

Follow-up at 6 weeks {#s2c}
--------------------

After 6 weeks, no differences were seen between the analysed lifestyle factors for sick leave, nor for physical recovery.

Discussion {#s3}
==========

The main finding of this study is that the preoperative PA level is positively associated with an enhanced physical recovery after breast cancer surgery. More extensive surgery was associated with a longer hospital stay and a smaller chance of feeling physically recovered after 3 weeks. After 6 weeks, this difference is reduced to non-significance level since most patients, independent of the type of operation, preoperative PA level or other lifestyle factor studied, consider themselves to be recovered. Being in a relationship, but living alone was associated with slower mental recovery postoperatively compared to those being married or cohabiting. However, our primary end point sick leave was not affected by any of the studied lifestyle factors, including PA.

Strength and weaknesses of the study {#s3a}
------------------------------------

The strength of this study is that it is a prospective series of patients at two breast cancer units in Sweden. Few exclusion criteria and the short time period for inclusion leave little room for changes in clinical practice. Another strength is the use of a validated question for assessment of PA. This single question, SGPALS, is easy to use in clinical practice and has been validated against cardiovascular risk factors, morbidity and mortality. Rödjer *et al*[@R23] showed that SGPALS correlated to waist circumference, resting heart rate and levels of plasma glucose, serum triglycerides and low-density lipoproteins. Of 1903 women, randomly chosen and living in the western part of Sweden, 9% of women considered themselves to be inactive, 66% exerted some light PA and 25% perceived themselves to be moderately or vigorously physically active,[@R23] proportions well correlated to what we found in our study and therefore indicating that the 119 women included in our study may well be representative of the normal population selected only for surgery.

In observational studies such as this, associations are found and discussed. However, as with other observational studies, it is not possible to determine the exact cause and effect. For example, PA measured by SGPALS has also been found to correlate well with stress and mental health. In our study we did not determine mental health, and therefore it is not possible to differentiate between the direct effect of a high level of PA and god mental health as possible causes for enhanced recovery. There might be other important factors, left out from the analyses, that would otherwise have had an effect on its result.

A limitation of our study is that there were eligible patients who were not included since the study nurse was not available at all hours. Another weakness is that we do not have access to information regarding tumour stage nor planned adjuvant therapy. However, patients in the cohort studied were given the response of their pathological examination 4 weeks after surgery when adjuvant therapy was decided on. Therefore, the initial hospital stay, initial sick leave and physical and mental recovery ought not to be affected by this.

Interpretation of study {#s3b}
-----------------------

This study adds to the evidence in favour of PA in patients undergoing treatment for breast cancer, showing an enhanced recovery in patients who preoperatively were more active. This is in line with earlier studies where increased PA in women treated for breast cancer is associated with an increase in QoL with long-term effect,[@R29] decreased fatigue, and reduced breast cancer mortality as well as overall mortality. Most evidence arises from cohort trials, while there are also randomised controlled trials investigating the role of postoperative PA.[@R14] [@R30] [@R31] This study indicates that preoperative PA may also be of importance for recuperating from surgery, and hence for the patient to be able to initiate PA earlier.

Our aim was to investigate self-assessed recovery, mental and physical. After 6 weeks, the association between physical recovery and any of the lifestyle variables, including PA, had diminished into non-significant levels. This is probably explained by the fact that most patients felt completely recovered after 6 weeks, reflecting the mild physical trauma caused by breast cancer surgery. However, as stated above, studies with other end points such as quality of life[@R32] show a positive effect of increased PA. For self-assessed mental recovery, marital status seemed to have a stronger association than other lifestyle factors, emphasising the importance of one\'s social network when mentally coping with a malignant disease.

In this study, it was not possible to determine any factor influencing our primary end point: the time of sick leave. In Sweden, the entire working population is covered by national sick leave insurance. The rationale of choosing 3 weeks is due to the guidelines set by the National Board of Health and Welfare for breast cancer treatment where they advised patients treated with partial mastectomy to be on sick leave for approximately 3 weeks. In our study, 66% of patients were operated with partial mastectomy. Possibly, this cut-off was too short since one-third of patients were subject to enlarged surgery, with a recommendation of a longer time of sick leave. Also, the homogeneous time of sick leave found in our study may be the result of patients being offered sick leave at discharge with a given standard.

Women subjected to axillary lymph node dissection had a longer hospital stay and felt physically recovered to a lesser extent, which is in line with the current knowledge of the side effects of this operation. Smokers and patients with a higher level of alcohol consumption left the hospital earlier than non-smokers and patients with a modest alcohol consumption, possibly reflecting that these habits are not easily satisfied inside hospitals in Sweden.

The association of PA with physical recovery, shown in this study, is clinically relevant. The SGPALS offers the clinician important information, and may in the future be used to target patients in need of specific intervention. The results of this study add to the current knowledge of the health benefits of PA and can be used as an additional argument for increasing the level of PA in insufficiently active populations. In addition to the current knowledge that PA reduces the risk of cancer as well as the mortality after breast cancer treatment, this study indicates that increased PA may influence postoperative recovery.

Indeed, the above study shows that patients with an increased level of PA assess their physical recovery to be faster. Whether or not it is meaningful to increase PA before breast cancer surgery (prehabilitation) remains to be studied. However, a recent study showed that prehabilitation managed to cause positive changes in postoperative functional exercise capacity after colorectal surgery.[@R15] To the best of our knowledge, this is the first study of sick leave/return to work after breast cancer surgery in relation to the preoperative level of PA. In orthopaedic surgery, prehabilitation has been analysed in relation to return to work and suggested to be advantageous.[@R33]

In conclusion, being physically active has many positive effects for patients treated for breast cancer. This study adds to this knowledge by showing that a higher preoperative level of PA is associated with faster physical recovery. These findings have potential clinical implications, but need to be confirmed and expanded on in randomised controlled trials of preoperative PA interventions.
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